Summary:
To et al. 1981; Lima et al. 1983; Yock and Popp, 1984 
Methods

Patients
Thirty patients with congenital heart disease which encluded 14 patients after surgery.
There were 16 girls and 14 boys ranging from 2 months to 21 years (mean 7.9 years).
Mean body weight was 27.3 kg ranged from 3.3 to 106 kg and on all were performed cardiac catheterization within 2 days from this study. 
Results
In 28 patients (93%), only trivial tricuspid regurgitation was recorded by the routine continuous Doppler method (Fig.  1) . Contrary, these tricuspid regurgitation signals were clearly enhanced enough to estimate the peak systolic pressure gradient ( Fig. 1) without contrast medium injection. Signals were considered adequate when well demarcated smooth outlines of tricuspid regurgitation signals could be seen at the peak systole.
Peak velocity was not altered by sonicated albumin injection in these patients.
In 3 patients with large atrial septal defect, although weak tricuspid regurgitation signals were observed before enhancement, these signals could not be distinguished from noise on L-R shunt after injection of sonicated albumin.
Correlation of noninvasive and invasive data RV systolic pressure measured without sonicated albumin solution was underestimated compared to catheterization data after injecting sonicated albumin (Fig. 2 ) despite of a weak correlation.
In 6 patients, pulmonary arterial systolic pressure became<0mmHg.
All of these pa- RV pressure estimated with sonicated albumin solution had very good correlation with catheterization data (Fig. 2) . Similarly, pulmonary arterial systolic pressure measured by sonicated albumin injection and catheter measurement correlated very well (Fig. 3) . 
Discussion
There are numerous reports about the usefulness of contrast echocardiography for detecting valve regurgitation, shunt and intracardiac flow dynamics (Hatle et al. 1981; Valdes-Cruz and Sahn, 1984 Hagler et al. 1987; Waggoner et al. 1990) .
In this study, RV systolic pressure estimated with sonicated albumin showed close correlation with RV systolic pressure determined with catheter, because the sonicated albumin provides a clear envelope of the Doppler signals of tricuspid regurgitation.
The contrast medium had significantly smaller mean bubble size and standard deviation when sonicated than other method by Keller et al. (1988) . In addition, sonicated albumin has already been used safely in myocardial contrast echocardiography (Kelley et al. 1988; Hirata, 1990; Matuda et al. 1992) .
Pulmonary arterial systolic pressure measured by the non-enhanced Doppler method was below 0 mmllg in 6 patients (pulmonary valve stenosis). Our data show the reason that right ventricular systolic pressure by non-enhanced Doppler was greatly under estimation and peak pressure gradient across the pulmonary valve was accurate in them.
We did not visualize tricuspid regurgitation signals by the enhanced and nonenhanced Doppler methods in 3 patients, all of whom had large left to right atrial shunts. It was considered that contrast medium would fill the right atrium. However, noncontrasted, nonopacified left atrial blood passing through the defect may sometimes be visualized because it superimposed a negative or contrastfree area that outline the septal defect (Valdes-Cruz and Sahn, 1984; Morimoto et al. 1990 ). 
